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=> ribavirin 
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=> "viral antigen" 
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=> HCV (1) L3 
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=> HBV (1) L3 
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=> HCV and L8 

6665 HCV 
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98273 PLASMID 
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109918 PLASMID 

(PLASMID OR PLASMIDS) 
LIO 45 PLASMID AND L9 

=> NS3 and LIO 

1566 NS3 
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=> NS4 and LIO 

455 NS4 
L12 2 NS4 AND LIO 

=> ribavirin and L9 

1762 RIBAVIRIN 

1 RIBAVIRINS 
1762 RIBAVIRIN 
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(RIBAVIRIN OR RIBAVIRINS) 
0 RIBAVIRIN AND L9 


=> ribavirin and L8 

1762 RIBAVIRIN * 

1 RIBAVIRINS 
1762 RIBAVIRIN 

(RIBAVIRIN OR RIBAVIRINS) 
L14 0 RIBAVIRIN AND L8 

=> vector and L9 

12 3750 VECTOR 

71049 VECTORS 
166171 VECTOR 

(VECTOR OR VECTORS) 
L15 32 VECTOR AND L9 

=> LIS and NS3 

1566 NS3 
L16 2 LIS AND NS3 

=> L15 and NS4 

455 NS4 
L17 0 L15 AND NS4 
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DOCUMENT TYPE: Journal 
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AB Hepatitis C virus (HCV) viral nucleocapsid protein (C) , 

non- structural protein 3 (NS3) and the envelope glycoproteins El 

and E2 are candidate immune targets for developing ant i -HCV 

DNA vaccine. Nevertheless, the immune response elicited 

by these antigens often appears weak and/or transient. Different 

approaches have been studied for enhancing and/or modulating the immune 

response of the DNA vaccine. On the basis of a 

prototype multigenic plasmid vector constituted of two different 
transcription cassettes (pRClOO) , we have developed a plasmid 
vector that allows the independent and simultaneous expression of 
murine IL2 and of an antigenic domain of the HCV NS3 C 
terminus (pRC112-HCV) . The highly conserved NS3 

region spans from nt 4403 to nt 4829 and contains two putative B and T 
epitopes. The development of this multigenic plasmid vector may 
combine the expression and local prodn. of an immunomodulatory mol . {mIL2) 
together with the possibility of addressing the host immune response to 
the most immunogenic and conserved epitopes, specifically tailored in the 
plasmid vector. 
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Low dose and gene gun immunization with a hepatitis C 
virus nonstructural (NS) 3 DNA-based vaccine 
containing NS4A inhibit NS3/4A-expressing tumors in 
vivo 

Frelin, L.; Alheim, M. ; Chen, A.; Soederholm, J. ; 
Rozell, B.; Barnfield, C; Liljestroem, P.; Saellberg, 
M. 
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Nature Publishing Group 
Journal 
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The hepatitis C virus (HCV) protease and helicase encompasses 
the nonstructural (NS) 3 protein and the cof actor NS4A, which targets the 
NS3/4A-complex to intracellular membranes. The authors here evaluate the 
importance of NS4A in NS3 -based genetic immunogens . A full-length 
genotype 1 NS3/4A gene was cloned into a eucaryotic expression 
vector in the form of NS3/4A and NS3 alone. Transient 

transfections revealed that the inclusion of NS4A increased the expression 
levels of NS3 . Subsequently, immunization with the NS3/4A gene primed 10- 
to 100 -fold higher levels of NS3 -specific antibodies as compared to 
immunization with the NS3 gene. Humoral responses primed by the NS3/4A 
gene had a higher IgG2a/IgGl ratio (>20) as compared to the NS3 gene 
(3.0), suggesting a T helper 1- skewed response. Low dose i.m. (10 .mu.g) 
immunization with the NS3/4A gene inhibited the growth of 
NS3/4A-expressing tumor cells in vivo, whereas the NS3 gene alone or NS3 
protein did not. The authors then evaluated the efficiency of the NS3/4A 
gene administered by the gene gun, at the same doses used for humans, in 
priming cytotoxic T lymphocyte (CTL) responses. Three to 4 4 .mu.g doses 
of the NS3/4A gene primed CTL at a precursor frequency of 2-4%, which 
inhibited the growth of NS3/4A-expressing tumor cells in vivo. Thus, NS4A 
enhances the expression levels and immunogenicity of NS3, and an NS3/4A 
gene delivered transdermally could be a therapeutic vaccine candidate. 
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DNA-based immunization may be of prophylactic and therapeutic value for 
hepatitis C virus (HCV) infection. In efforts to improve the 
immunogenicity of a plasmid expressing the second envelope protein (E2) of 
HCV, we evaluated in mice the role of the antigen localization and 
demonstrated that membrane -bound and secreted forms induced higher titers 
of E2-specific antibodies, as well as earlier and higher seroconversion 
rates, than the intracellular form, but all three forms induced strong 
CTL. We also investigated whether E2 -specific antibody responses could be 
enhanced by CpG optimization of the plasmid backbone and showed that 
removal of neutralizing CpG dinucleotides did not have a significant 
effect but addn. of 64 immunostimulatory CpG motifs significantly enhanced 
anti-E2 titers. These results may have implications for the design and 
development of HCV DNA vaccines. 
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